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The graft is filled with blood through the arch vessels by 
CRCP and with blood perfused at a low flow rate from the 
femoral artery. The graft is clamped to confirm no leakages 
from the suture lines after air evacuation. The arterial 
cannula is inserted on the graft between the clamp and the 
anastomosis, and antegrade perfusion and rewarming are 
started while CRCP and femoral perfusion are stopped (Fig. 
2, C). An end-to-end anastomosis ofthe graft o the proximal 
stump of the ascending aorta is made with 3-0 polypropylene 
running sutures with a Teflon strip. Coronary perfusion is 
restored after retrograde cardioplegia has been stopped and 
the clamp removed (Fig. 1, B). 
Discussion. Total repair of aneurysms involving the as- 
cending aorta, the aortic arch, and the descending aorta 
remains challenging, with high morbidity and mortality, 
especially in older patients. However, operative techniques 
and adjuncts are now being developed rapidly. The so-called 
"elephant rtmk" two-stage approach2 is less invasive and 
technically easier than a one-stage r placement of the entire 
aorta. In this method, however, the descending aortic por- 
tion of the distal anastomosis to the graft needs to have 
normal tissue and be of normal size. The anastomosis has to 
be made in a deep aortic or aneurysmal cavity, which is 
difficult, even though this procedure has been technically 
improved by using the graft invaginated on itself, a 
Our method can be applied in any extensive aortic 
aneurysm involving the aortic arch and the descending 
aorta by a modification in which the seal between the 
aneurysm and the graft is made on the aorta proximal to 
the arch vessels rather than distal to them. 
We usually use circulatory arrest with CRCP as an 
adjunct in operations around the aortic arch. 1 It makes 
our method easier and safer than using only circulatory 
arrest, because taping or clamping of the aorta or the arch 
vessels, which may cause injuries of the arterial intima, 
dissections, or protruding atheromatous masses from the 
arterial walt, is not necessary. 
The distal procedure of closing the space between the 
graft and the proximal stump of the aneurysm is techni- 
cally easy because it can be done closer to the surgeons. 
The use of a Teflon felt strip reinforces the aortic wall and 
ensures hemostasis. Bleeding from the anastomosis of the 
graft to the aortic portion of the arch vessels may require 
attention, but the hemostasis will be completed, because 
the anastomotic suture lines are included in the lumen of 
the aneurysm and the pressure gradient between theinner 
and outer sides of the graft at the anastomosis is minimal. 
Borst, and associates, ~ in 1988, reported thromboexclu- 
sion phenomenon 4 in- one patient of eight who had 
undergone "elephant trunk" techniques. We are expect- 
ing such phenomenon with our method as well. 
Clinical application. This method was successfully ap- 
plied in a 77-year-old woman with a large aneurysm extend- 
ing from the ascending aorta to the descending aorta. Its 
maximum diameter was about 7 cm. The periods of cardio- 
pulmonary bypass, aortic clamping, and CRCP were 192, 
105, and 57 minutes, respectively. About 1 month after the 
operation, the enhanced computed tomographic s ans and 
digital scan angiograms showed clots progressing distally 
around the graft. She is now at the point of receiving only. 
medication or undergoing the second-stage operation for the 
remaining descending aortic aneurysm. 
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We report the case of a 78-year-old male patient in 
whom a dual-chamber ndocavitary pulse generator was 
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implanted. After 14 days he came to the emergency 
department because of frequent annoying contractions of 
the abdominal muscles, which were openly visible. A chest 
x-ray film revealed a ventricular lead wound around the 
pulse generator, with the tip introduced into the superior 
vena cava (Fig. 1). The atrial lead was in the proper 
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Fig. 1. Chest x-ray film. Posteroanterior (A) and lateral (B) projections howmg migration f 
ventricular lead (arrow), which is wound around pulse generator. 
/ 
Fig. 2. Chest x-ray film. Lateral projection showing relo- 
cated atrial electrode. Ventricular electrode migrated to 
higher level into superior vena cava (arrow). 
position. The ventricular lead was reimplanted and the 
atrial lead was repositioned for even greater stability. The 
pacemaker functioned normally and the patient left 
the hospital. 
Ten days later the patient returned to the hosPital 
with the same symptom. A newer chest x-ray film (Fig. 
2) disclosed the ventricular lead a second time in the 
superior vena cava, on this occasion at a higher level. 
Again the electrode was reimplanted, this time under 
general anesthesia, by placing the pulse generator 
beneath the pectoral muscle and securing it to the 
fascia. The ventricular lead was likewise secured. The 
patient has remained free of symptoms since he left the 
hospital a year ago, and the pacemaker is functioning 
normally. 
The overall prevalence of twiddler's yndrome is up 
to 1.1%. 1 It is uncommon in patients with dual-chamber 
pacemakers, although there have been cases of dislodg- 
ment of the atrial lead alone. 2 In this case, on neither of 
the two occasions was the migration of the atrial lead, 
although it had changed position within the right atrium 
after the first reimplantation. Unusually, the ventricular 
lead migrated alone on the two occasions. 
Several surgical techniques and precautions have been 
proposed to prevent widdler's yndrome, 3 although these 
have not always proved successful. 4 In our patient, the 
procedure consisted of fastening the pulse generator and 
the origin of the ventricular lead to the pectoral fascia, 
and the result has been good. 
The recidivant migration of the ventricular lead in a 
dual-chamber pacemaker is uncommon. We report such a 
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case and propose a surgical technique, used in our case, 
useful in prevention of the recurrence of twiddler's yn- 
drome. 
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Congenital heart diseases (CHD) are often accompa- 
nied by pulmonary hypertension (PH), and the severity of 
PH is an important determinant of the prognosis of such 
patients. 1 Endothelin-1 (ET-1), an endothelium-derived 
peptide, has potent contractile and proliferative effects on 
vascular smooth muscle cells. 2' 3 Elevated plasma concen- 
tration of ET-1 has been reported in patients with PH of 
4 5 bothprimary and secondary forms. Yoshibayashi, Vin- 
cent,~ and their associates have reported that plasma ET-1 
levels are elevated in patients with PH caused by CHD. 
Elevated plasma ET-1 concentrations have also been 
reported in rats with experimentally induced PH, and an 
endothelin receptor antagonist effectively attenuated the 
development of PH in the rats] These observations suggest 
that endogenous ET-1 may have an important role in the 
increased pulmonary vascular tonus or medial hypertrophy 
of the pulmonary blood vessels in patients with PH. How- 
ever, no information is available regarding whether elevated 
plasma ET-1 is altered by amelioration of clinical status of 
PH. The aim of the present study is to investigate whether 
elevated plasma ET-1 in young patients with PH caused by 
CHD changes after surgical repair for CHD. 
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Eleven patients with PH caused by CHD were studied. 
Their ages were 6.7 + 1.2 (mean _+ standard error of the 
mean) months at operation. Their diagnoses were ventric- 
ular septal defect in six patients, total anomalous pulmo- 
nary venous drainage in two, cor triatriatum in one, and 
pulmon~iry venous tenosis after repair of total anomalous 
pulmonary venOus drainage in two. Informed consent was 
obtained from the parents of each patient enrolled for the 
study. On all the patients, surgical repair (tota ! correction) 
was successful. Before and 4 weeks after the operation, 
percutaneous cardiac atheterization via the femoral vein 
was performed with routine sedation. Six patients with 
anatomically normal hearts and normal hemodynamics 
without PH served as controls; their ages were 11.0 + 2.5 
months. The blood samples (4 ml of whole blood) were 
obtained from the inferior vena cava for analysis of 
plasma ET-1 levels. The samples were placed into chilled 
tubes containing sodium ethylenediaminetetraacetate and 
aprotinin. Plasma ET-1 levels were measured by a sand- 
wich-enzyme immunoassay as previously described, s'9 
Data were expressed as mean -+ standard error of the 
mean. The significance of difference was analyzed by 
paired/unpaired Student's t test. A P value less than 0.05 
was considered statistically significant. 
In all the patients with PH, surgical repair for CHD was 
performed successfully, and the hemodynamic states of 
the pulmonary circulation 4 weeks after the operation 
were greatly improved; that is, the operation significantly 
decreased systolic pulmonary blood pressure (73.8 _+ 4.7 
mm Hg to 39.0 +- 4.7 mm Hg, n = 11, p < 0.001), total 
pulmonary vascular esistance index (12.2 +_ 0.3 unit. m 2 
to 5.6 • 1.2 un i t .m 2, n = 11, p < 0.05), and mean 
pulmonary arterial wedge pressure (17.0 + 2.8 mm Hg to 
8.0 • 1.2 mm Hg, n = l l ,p  < 0.001). On the other hand, 
neither systolic systemic blood pressure nor systemic 
vascular esistance was affected by the operation. These 
